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L7 ANSWER 1 OF 
ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE : 



MEDLINE on STN 
2006707700 MEDLINE 
PubMed ID: 17026968 
EDG receptors as a potential 

therapeutic target in retinal ischemia-reperfusion injury. 
Savitz Sean I; Dhallu Manjeet S; Malhotra Samit; Mammis 
Antonios; Ocava Lenore C; Rosenbaum Pearl S; Rosenbaum 
Daniel M 

Department of Neurology, Beth Israel Deaconess Medical 
Center, Harvard Medical School, USA., drosenba@aecom.yu.edu 
EY11257 (NEI) 
EY1253 (NEI) 

Brain research, (2006 Nov 6) Vol. 1118, No. 1, pp. 168-75. 
Electronic Publication: 2006-10-05. 
Journal code: 0045503. ISSN: 0006-8993. 
Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
(RESEARCH SUPPORT, N.I.H., EXTRAMURAL) 
(RESEARCH SUPPORT, NON-U. S. GOVT) 
English 

Priority Journals 
200701 

Entered STN: 6 Dec 2006 
Last Updated on STN: 24 Jan 2007 
Entered Medline: 23 Jan 2007 
LPA (lysophosphatidic acid) specific endothelial 
differentiation gene (EDG) receptors have been 

implicated in various anti-apoptotic pathways. Ischemia of the brain and 

retina causes neuronal apoptosis, which raises the possibility that 

EDG receptors participate in anti-apoptotic signaling in 

ischemic injury. We examined the expression of EDG 

receptors in a model of retinal ischemia-reperfusion injury and 

also tested LXR-1035, a novel analogue of LPA, in the rat following global 

retinal ischemic injury. Rats were subjected to 45 or 60 min of raised 

intraocular pressure. Animals were sacrificed at 24 h post-ischemia and 

retinal tissue was stained for EDG receptors. In 

separate experiments, animals were randomized to receive LXR or saline 
vehicle by intravitreal injection 24 h prior to ischemia. The degree of 
retinal damage was assessed morphologically by measuring the thickness of 
the inner retinal layers as well as functionally by electroretinography 
(ERG) . We found that the normal retina has a baseline expression of the 
LPA receptors, EDG- 2 and EDG - 4 , which are significantly upregulated in the 
inner layers in response to ischemia. Animals pretreated with LXR-1035 
had dose -dependent , significant reductions in histopathologic damage and 
significant improvement in functional deficits compared with corresponding 
vehicle-controls, after 45 and 60 min of ischemia. These results suggest 
that LPA receptor signaling may play an important role in neuroprotection 
in retinal ischemia-reperfusion injury. 
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MEDLINE on STN 
2002047383 MEDLINE 
PubMed ID: 11775454 

Critical role of lysophospholipids in the pathophysiology, 
diagnosis, and management of ovarian cancer. 
Mills Gordon B; Eder Astrid; Fang Xianjun; Hasegawa Yutaka; 
Mao Muling; Lu Yiling; Tanyi Janos; Tabassam Fazal Haq; 
Wiener Jon; Lapushin Ruth; Yu Shiangxing; Parrott Jeff A; 
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AB 



Compton Tim; Tribley Walter; Fishman David; Stack M Sharon; 
Gaudette Douglas; Jaffe Robert; Furui Tatsuro; Aoki Junken; 
Erickson James R 

Department of Molecular Therapeutics, MD Anderson Cancer 
Center, 1515 Holcombe Boulevard, Houston, Texas 77030, USA. 
P01 CA64602 (NCI) 

Cancer treatment and research, (2002) Vol. 107, pp. 259-83. 
Ref: 89 

Journal code: 8008541. ISSN: 0927-3042. 
Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
(RESEARCH SUPPORT, NON-U. S. GOV'T) 
(RESEARCH SUPPORT, U.S. GOV'T, P.H.S.) 
General Review; (REVIEW) 
English 

Priority Journals 
200204 

Entered STN : 25 Jan 2002 
Last Updated on STN: 24 Apr 2002 
Entered Medline: 23 Apr 2002 
Lysophosphatidic acid (LPA) , the simplest of all 

phospholipids, exhibits pleiomorphic functions in multiple cell lineages. 
The effects of LPA appear to be mediated by binding of LPA to specific 
members of the endothelial differentiation gene (Edg) family of G 
protein-coupled receptors (GPCR) . Edg 2,. Edg4, and Edg7 are high affinity 
receptors for LPA, and Edgl may be a low affinity receptor for LPA. PSP24 
has been shown to be responsive to LPA in Xenopus oocytes, however, its 
role in mammalian cells is unclear. The specific biochemical events 
initiated by the different Edg receptors, as well as 

the biological outcomes of activation of the individual receptors, are 
only beginning to be determined. LPA levels are consistently elevated in 
the plasma and ascites of ovarian cancer patients, but not in most other 
epithelial tumors, with the exception of cervix and endometrium, 
suggesting that LPA may be of particular importance in the pathophysiology 
of ovarian cancer. . In support of this concept, ovarian cancer cells 
constitutively and inducibly produce high levels of LPA and demonstrate 
markedly different responses to LPA than normal ovarian surface 
epithelium. Edg4 and Edg7 levels are consistently increased in malignant 
ovarian epithelial cells contributing to the aberrant response of ovarian 
cancer cells to LPA. Edg2 may represent a negative regulatory LPA 
receptor inducing apoptosis in ovarian cancer cells. Thus, increased 
levels of LPA, altered receptor expression and altered responses to LPA 
may contribute to the initiation, progression or outcome of ovarian 
cancer. Over 4 0% of known drugs target GPCR, making LPA receptors 
attractive targets for molecular therapeutics. Indeed, using the 
structure-function relationship of LPA in model systems, we have 
identified selective Edg2 anatgonists, as well as Edg4 and Edg7 agonists i 
These lead compounds are being assessed in preclinical model systems. 
Understanding the mechanisms regulating LPA production, metabolism and 
function could lead to improved methods for early detection and to new 
targets for therapy in ovarian cancer. 



L7 ANSWER 3 OF 4 BIOSIS COPYRIGHT (c) 2007 The Thomson Corporation on STN 
ACCESSION NUMBER: 2006:47950 BIOSIS 
DOCUMENT NUMBER: PREV200600057152 

TITLE: EDG receptors as a therapeutic target 

in retinal ischemic injury. 

Rosenbaum, D. M. [Reprint Author]; Singh, M. ; Malhotra, S.; 
Savitz, S. I.; Ocava, L. C; Rosenbaum, P. S. 
IOVS, (2005) Vol. 46, No. Suppl . S, pp. 5316. 
Meeting Info. : Annual Meeting of the Association- f or- 
Research-in-Vision-and-Ophthalmology . Ft Lauderdale, FL, 
USA. May 01 -05, 2005. Assoc Res Vis & Ophthalmol. 
CODEN: IOVSDA. ISSN: 014 6-0404. 
Conference; (Meeting) 



AUTHOR (S) : 
SOURCE : 

DOCUMENT TYPE: 



Conference; (Meeting Poster) 
LANGUAGE : Engl i sh 

ENTRY DATE: Entered STN: 4 Jan 2006 

Last Updated on STN: 4 Jan 2 006 

AB Purpose: EDG receptors are a family of G-protein 

coupled receptors that play an important role in cell growth, development 
and maintenance, survival and cytoskeletal changes. They exert their 
effect via intracellular signaling pathways involving various kinases. 
The purpose of this study was to evaluate the role of 
lysophosphatidic acid (LPA) -specific EDG 

receptors (EDG- 2 and EDG-4 ) as therapeutic targets in a model of 
retinal ischemia. Methods: Transient retinalischemia was induced in 
Sprague-Dawley rats by increasing the intraocular pressure above systolic 
arterial pressure (HIOP) for 45 minutes. Immunohistochemistry for 
EDG receptor was performed at different times following 

reperfusion. In a separate set of experiments, intravitreal injections of 
a novel analog of LPA, LXR 1035, was given 6 hours before and 5 minutes 
after ischemia ( HIOP) . These animals were sacrificed at 7 days and 
retinal tissue harvested to evaluate retinal thickness and cell counts. 
Retinal function was evaluated by electroretinograms ( ERG's). Results: 
EDG -2 and EDG-4 receptor staining was maximally evident at 24 hours 
following ischemia in the ganglion cell layer and the inner nuclear layer 
as compared to the sham group of animals where no staining was noted. The 
LXR 1035-treated group of animals showed significant preservation of 
retinal thickness, cell counts and retinal function as compared to the 
vehicle-treated group of animals. Conclusions: The neuroprotective effect 
of EDGreceptors in retinal ischemia-reperf usion maybe mediated via 
activation of phosphatidylinositol 3 -kinase, Akt and MAPK and inhibiting 
cyclic AMP production. Therapies aimed at manipulating these 
receptors offers potential targets f ortherapeutic strategies for ischemic 
retinal disorders. 

L7 ANSWER 4 OF 4 CAPLUS COPYRIGHT 2007 ACS on STN 
ACCESSION NUMBER: 2002:459270 CAPLUS 

DOCUMENT NUMBER: 137:199096 

TITLE: Lysophosphatidic acid is a 

bioactive mediator in ovarian cancer 
AUTHOR (S) : Fang, Xianjun; Schummer, Michel; Mao, Muling; Yu, 

Shuangxing; Tabassam, Fazal Haq; Swaby, Ramona; 

Hasegawa, Yutaka; Tanyi, Janos L.; LaPushin, Ruthie; 

Eder , As t rid; Jaf fe, Robert; Erickson, Jim; Mills , 

Gordon B. 

CORPORATE SOURCE : Department of Molecular Therapeutics, University of 

Texas M.D. Anderson Cancer Center, Houston, TX, 77030, 
USA 

SOURCE: Biochimica et Biophysica Acta, Molecular and Cell 

Biology of Lipids (2002), 1582(1-3), 257-264' 
CODEN: BBMLFG; ISSN: 13 88-1981 

PUBLISHER: Elsevier B.V. 

DOCUMENT TYPE: Journal ; General Review 

LANGUAGE: English 

AB A review. Lysophosphatidic acid (LPA) is a naturally 

occurring phospholipid that exhibits pleiotrophic biol . activities, 
ranging from rapid morphol . changes to long-term cellular effects such as 
induction of gene expression and stimulation of cell proliferation and 
survival on a wide spectrum of cell types. LPA binds and activates 
distinct members of the Edg/LP subfamily of G protein-coupled receptors 
that link to multiple G proteins including G(i), G(q) and G(12/13) to 
elicit cellular responses. LPA plays a critical role as a general growth, 
survival and pro -angiogenic factor, in the regulation of physiol. and 
pathophysiol . processes in vivo and in vitro. Our previous work indicates 
that abnormalities in LPA metabolism and function in ovarian cancer patients 
may contribute to the initiation and progression of the disease. Thus, 
LPA could be a potential target for cancer therapy. This review 
summarizes evidence that implicates LPA in the pathophysiol. of human 



ovarian cancer and likely other types of human malignancies. 
REFERENCE COUNT: 68 THERE ARE 68 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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for the treatment of receptor-associated conditions 
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L8 ANSWER 1 OF 4 MEDLINE on STN 

ACCESSION NUMBER: 2 004193628 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 15090154 

TITLE: Native and recombinant human Edg4 receptor-mediated Ca(2 + ) 

signalling. 

AUTHOR: Simpson Peter B; Villullas Israel Ramos; Schurov Irina; 

Kerby Julie; Millard Rachel; Haldon Christine; Beer 

Margaret S; McAllister George 
CORPORATE SOURCE: Merck Sharp & Dohme Research Laboratories, Neuroscience 

Research Centre, Harlow, Essex, UK. . 

peter_simpson@merck . com 
SOURCE: Assay and drug development technologies, (2002 Nov) Vol. 1, 

No. 1 Pt 1, pp. 31-40. 

Journal code: 101151468. ISSN: 1540-658X. 
PUB . COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200405 

ENTRY DATE: Entered STN: 2 0 Apr 2004 

Last Updated on STN: 2 0 May 2 004 
Entered Medline: 19 May 2004 

AB We have developed an assay system suitable for assessment of compound 
action on the Edg4 subtype of the widely expressed 
lysophosphatidic acid (LPA) -responsive Edg 
receptor family. Edg4 was stably overexpressed in the rat 
hepatoma cell line Rh 7777, and a Ca (2+) -based FLIPR assay developed for 
measurement of functional responses. In order to investigate the 
mechanisms linking Edg4 activation to cytosolic Ca(2+) elevation, we have 
also studied LPA signalling in a human neuroblastoma cell line that 
endogenously expresses Edg4 . LPA responses displayed similar kinetics and 
potency in the two cell lines. The Ca(2+) signal generated by activation 
of LPA-sensitive receptors in these cells is mediated primarily by 
endoplasmic reticulum. However, there is a substantial inhibition of the 
LPA response by FCCP, indicating that mitochondria also play a key role in 
the LPA response. Partial inhibition of the response by cyclosporin A 
could indicate an active Ca(2+) release role for mitochondria in the LPA 
response. The inositol 1, 4 , 5 -triphosphate receptor antagonist 
2-aminoethyl diphenyl borate markedly inhibits, but does not abolish, the 
Ca(2 + ) response to LPA, suggesting further complexity to the signalling 
pathways activated by Edg receptors. In comparing Edg 

signalling in recombinant and native cells, there is a striking overall 
similarity in receptor expression pattern, agonist potency, and the effect 
of modulators on the Ca(2+) response. This indicates that the 
Edg4-overexpressing Rh7777 cell line is a very useful model system. for 
studying receptor pharmacology and signalling mechanisms, and for ■ 
investigating the Edg4 receptor's downstream effects. 

L8 ANSWER 2 OF 4 CAPLUS COPYRIGHT 2 007 ACS on STN 
ACCESSION NUMBER: 2004:80878 CAPLUS 

DOCUMENT NUMBER: 140:139547 
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the Edg-1 receptor for the treatment of 
receptor-associated conditions 

INVENTOR (S) : Solow-Cordero, David; Shankar, Geetha; Gluchowski, 
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OTHER SOURCE(S): MARPAT 140:139547 

AB In one aspect, the present invention provides a method of modulating an 
Edg-1 receptor mediated biol. activity in a cell. A cell expressing the 
Edg-1 receptor is contacted with a modulator of the Edg-1 
receptor sufficient to modulate the Edg-1 receptor mediated biol. 
activity. In another aspect, the present invention provides a method for 
modulating an Edg-1 receptor mediated biol. activity in a subject. A 
therapeutically effective amount of a modulator of the Edg-1 
receptor is administered to the subject. 
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AB The invention provides a method of modulating an Edg-2, Edg-3, Ed-4 or 
Edg7 receptor-mediated biol . activity in a cell. A cell expressing the 
Edg-2, Edg-3, Edg-4 or Edg 7 receptor is contacted with a 
modulator of the Edg-2, Edg-3, Ed-4 or Edg 7 receptor sufficient 
to modulate receptor mediated biol. activity. In another aspect, the 
present invention provides a method for modulating an Edg-2, Edg-3, Ed-4 
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AB Lysophosphatidic acid (LPA) , plasmalogen-glycerophosphate (alkenyl-GP) 
and, cyclic-phosphatidic acid (cyclic-PA) are naturally occurring 
phospholipid growth factors (PLGFs) . PLGFs elicit diverse biological 
effects via the activation of G protein-coupled receptors in a variety of 
cell types. In NIH3T3 fibroblasts, LPA and alkenyl-GP both induced 
proliferation, whereas cyclic-PA was antiproliferative. LPA and 
alkenyl-GP decreased cAMP in a pertussis toxin-sensitive manner, whereas 
cyclic-PA caused cAMP to increase. LPA and alkenyl-GP both stimulated the 
activity of the mitogen-actived protein, kinases extracellular signal 
regulated kinases 1 and 2 and c-Jun NH2 -terminal kinase, whereas cyclic-PA 
did not. All three PLGFs induced the formation of stress fibers in NIH3T3 
fibroblasts. To determine whether these lipids activated the same or 
different receptors, heterologous desensitization patterns were 
established among the three PLGFs by monitoring changes in intracellular 
Ca2+ in NIH3T3 fibroblasts. LPA cross-desensitized both the alkenyl-GP 
and cyclic-PA responses. Alkenyl-GP cross-desensitized the cyclic-PA 
response, but only partially desensitized the LPA response. Cyclic-PA 
only partially desensitized both the alkenyl-GP and LPA responses. We 
propose that pharmacologically distinct subsets of PLGF receptors exist 
that distinguish between cyclic-PA and alkenyl-GP, but are all activated 
by LPA. We provide evidence that the PSP24 receptor is selective for LPA 
and not activated by the other two PLGFs. RT-PCR and Northern blot 
analysis indicate the co-expression of mRNAs encoding the EDG- 
2, EDG-4, and PSP24 receptors in a variety of cell lines and 
tissues. However, the lack of mRNA expression for these three receptors 
in the LPA-responsive Rat-1 and Sp2-0-Agl4 cells suggests that a number of 
PLGF receptor subtypes remain unidentified. 
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English 

Entered STN : 6 Aug 2003 
Last Updated on STN: 6 Aug 2003 
AB Lysophosphatidic acid (LPA) activates the GPCRs LPA1, LPA2, and 

LP A3 . A better understanding of the physiological and pathological role 
of LPA requires receptor subtype-specific ligands. Here, we report the 
synthesis and pharmacological characterization of fatty alcohol phosphates 
(FAPs) with saturated hydrocarbon chains, ranging from 4 to 22 carbon 
atoms. Selection of FAP as the lead structure was based on computational 
modeling as a predicted minimal structure that satisfies the two point 
pharmacophore model developed earlier. The 10 and 12 carbon chain FAPs 
(FAP 10 and FAP 12) were found to be specific agonists for LPA2, whilst 
selective antagonists for LPA3 . FAP-12 was a weak antagonist for 
LPA1. Neither LPA1 nor LP A3 were activated by FAPs , 

whereas LPA2 was activated by C10-to-14 FAPs. Computational docking FAP 
10 and 12 positioned these ligands in the LPA binding pocket in the LPA2 
model. The inhibitory effect of FAP showed a strong dependence on the 
hydrocarbon chain length with C12 being the best in Xenopus oocytes and in 
LPA3 -expressing RH7777 cells. FAP-12 did not activate or interfere with 
many GPCRs. These data suggest that FAPs are ligands of LPA receptors and 
that FAP 10 and FAP 12 are the first receptor subtype-specific agonists 
for LPA2. 
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Patent 
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Entered STN: 22 May 2002 
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Applicant has probed the Edg2 lysophosphatidic 
acid (LPA) receptor with a series of LPA analogs to 

determine receptor activation. The present invention is drawn to a series 

of LPA analogs which function as Edg2 receptor agonists, and 

methods of using such compounds to activate the Edg2 receptor of 

the surface of a cell. The compounds of the invention comprise a glycerol 

backbone with an Snl ester-linked saturated or unsaturated alkyl group, 



PATENT INFORMATION 
SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
ENTRY DATE: 



substitutions of the hydroxyl group (--OH) at carbon two of the glycerol 
backbone, and optional replacement of the phosphate di-anion with either 
hydroxyl group or a dimethylated phosphate. These LPA analogs may find 
uses in cancer and neurological disorders. 
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AB 
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The title compds . [I; A = Cl-6 alkylene, C2-6 alkenylene, or C2-6 
alkynylene each optionally substituted by 1-3 Cl-4 alkyl group (s); the 
ring Cycl = C3-15 carbocyclic or 3- to 13-membered heterocyclic ring 
containing 1-4 N, 1-2 0, and/or 1-2 S atom(s) ; Rl = Cl-4 alkyl, halo, cyano, 
trihalomethyl, 0R6, SR7, NR8R9, N02 , CO2R10, C0NR11R12, NR13COR14, 
S02NR15R16, NR17S02R18, S(0)R19, SO2R20; R6-R20 = H, Cl-4 alkyl; R2 , R3 = 
Cl-4 alkyl, Cl-4 alkoxy, halo; R4, R5 = H, Cl-4 alkyl, C2-4 alkenyl, C2-4 
alkynyl, R210-C1-4 alkyl, R22R23N-C1-4 alkyl, etc.; or NR4R5 is combined 
together to represent 3- to 15-membered mono-, di-, or tricyclic 
heterocyclyl containing at least one N atom and optionally substituted by 
OR25; wherein R21, R22, R23, R25 = H, Cl-4 alkyl, C2-6 acyl, 
trihaloacetyl; wherein m, n = an integer of 0-4; p = an integer of 0-5; 
when p, m, or n is £2, Rl, R2 , or R3 is same or different] or 
prodrugs or salts thereof are prepared These compds. engage in 
lysophosphatidic acid (LPA) receptor bonding, in particular EDG- 
2 and antagonism and hence are useful in the prevention and/or 
treatment of urol . diseases (symptoms associated with prostate-gland 
enlargement or neuropathic bladder, bone tumors of the spine, disk 
herniation, spinal canal stenosis, symptoms attributed to diabetes, lower 
urinary tract infections (e.g., obstruction of lower urinary tract), 
inflammation of lower urinary tract and polyuria) , cancer-associated diseases 
(solid tumor, solid tumor metastasis, angiofibroma, myeloma, multiple 
myeloma, Kaposi's sarcoma, leukemia and wet metastasis of cancer), 
proliferative diseases (diseases accompanied by abnormal angiogenesis , 
blocked artery and lung fibrosis) , inflammation/ immune diseases 
(psoriasis, nephropathy, hepatitis and pneumonia) , diseases caused by 
secretion disorder (Sjogren's syndrome) or brain-associated diseases (brain 
block, cerebral hemorrhage and cerebral or peripheral nerve disorder) . 
Thus, 3- [N- [2- (2 -carboxyphenyl) phenyl] -N- [2- (2,5- 

dimethoxyphenyl) ethyl] amino] propanoic acid-bound to Wang resin (preparation 
given) was condensed with 4 -chlorobenzylamine using 1-hydroxybenzotriazole 
monohydrate and N, N-diisopropylcarbodiimide in DMF at room temperature for 16 



followed by treatment with a 9:1 mixture of CF3C02H and H20 at room temperature 
for 1 h to give 3- [N- [2- [2- [ (4 -chlorobenzylamine) carbonyl] phenyl] carbonyl] - 
N- [2- (2 , 5 -dimethoxyphenyl) ethyl] amino] propanoic acid (II). In an 
EDG-2 antagonism assay, II showed IC50 of 0.41 nmol/L 

for inhibiting the increase in cellular calcium ion-concentration in CHO cells 
over -expressing human EDG-2 gene. A tablet and an 
ampule containing II were prepared 
REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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The invention discloses LPA receptor ligand compds . X1C (Ql) CH (X3) C (Q2 ) X2 
[£1 X1-X3 = (HO)2POZl or (HO) 2POZ2P (OH) OZ1 , XI and X2 linked 
together as OPO(OH)0, or XI and X3 linked together as OPO(OH)NH; 2>1 
X1-X3 = R1Y1A with each being the same or different when two of X1-X3 are 
R1Y1A, or X2 and X3 linked together as N(H) C (O)N(Rl) ; optionally, one of 
X1-X3 = H; A = direct link, (CH2)k (k = 0-30), O; Yl = (CH2)1 (1 = 1-30), 
O, C(O), S, NR2 / Zl = (CH2)m, 0(CH2)m (m = 1- 50), C(R3)H, NH, O, S; Z2 = 
(CH2)N or (CH2)n {n = 1-50), 0; Ql, Q2 = H2 , :NR4, :0, combination of H 
and NR5R6 ; Rl (for each of XI -X3) = H, (un) branched CI -30 alkyl, 
(un)branched C2-30 alkenyl, (un) substituted (hetero) aromatic ring, etc.; 
R2-R8 = H, (un)branched Cl-30 alkyl, (un)branched C2-30 alkenyl, etc.], as 
well as pharmaceutical compns . which include those compds. Also disclosed 
are methods of using such compds., which have activity as agonists or as 
antagonists of LPA receptors, the methods including inhibiting LPA 
activity on an LPA receptor, modulating LPA receptor activity, treating 
cancer, enhancing cell proliferation, treating a wound, treating apoptosis 



or preserving or restoring function in a cell, tissue, or organ, culturing 
cells, preserving organ or tissue function, and treating a dermatol. 
condition. 
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The invention .discloses LPA receptor agonists and antagonists, as well as 
pharmaceutical compns. which include those compds . Compound preparation i 
described. Also disclosed are methods of using the compds., such methods 
including inhibiting LPA activity on an LPA receptor, modulating LPA 
receptor activity, treating cancer, enhancing cell proliferation, treating 
a wound, treating apoptosis or preserving or restoring function in a cell, 
tissue, or organ, culturing cells, preserving organ or tissue function, 
and treating a dermatol. condition. 
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AB Lysophosphatidic acid (LPA) antagonists have 

potential applications as inhibitors of inflammation, cancer 
invasiveness, and atherogenesis . However, the detailed physiol. 
implications of LPA occupancy of individual receptors are largely unknown 
because subtype-selective agonists/antagonists are unavailable currently. 
Compds. containing bulky hydrophobic substituents at the 2 -position of an 
N-acyl ethanolamide phosphate core structure have been shown to possess 
dual LPA1/LPA3 competitive antagonism. The most potent analog 
of this series (VPC12249) has been modified so as to optimize potency and 
selectivity at LPA receptors. Compds. containing variation in the acyl chain, 
linker region, and polar head group have been synthesized and screened for 
biol . activity at LPA receptors. Several dual antagonists of comparable 
activity have been discovered. One compound (VPC32104) shows improved 
potency and selectivity for LPA1 . This paper will describe the 
sythetic methods and biol. evaluation of LPA receptor antagonists. 
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MARPAT 136:289091 
ion is directed to compns . comprising 



lysophosphatidic acid analogs and methods of 
using such analogs as agonist or antagonists 
of lysophosphatidic acid (LPA) receptor activity. In 

addition the invention is directed to LPA receptor agonists that vary in the 
degree of selectivity at individual LPA receptors (i.e. LPA1, 
LPA2 and LPA3) . More particularly the present invention is directed to 
LPA analogs wherein the glycerol is replaced with ethanolamine and a 
variety of substitutions have been linked at the second carbon atom. 
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OTHER SOURCE(S): MARPAT 135:267219 

AB The present invention relates to lysophosphatidic acid 
(LPA) analogs and cyclic derivs . of the analogs as 

well as pharmaceutical compns . which include those compds . Also disclosed 
are methods of using such compds., which have activity as agonists or as 
antagonists of LPA receptors; such methods including inhibiting LPA 
activity on an LPA receptor, modulating LPA receptor activity, treating 
cancer, enhancing cell proliferation, and treating a wound. Thus, 
2 -amino-3 -oxo-3 - (tetradecylamino) propyl dihydrogen phosphate (I), 
2- (acetylamino) -3-oxo-3- (tetradecylamino) propyl dihydrogen phosphate (II), 
and 1, 2- (3 -octadecyloxypropane) -bis (dihydrogen phosphate) (III) were 
synthesized. The cytotoxicity of these compds. on prostate cancer cell 
lines was determined The IC50's observed were 0.7 ± 0.1 f or I on PC-3 cells, 
0.7 ± 0.1 for II on DU145 cells, and 3.1 ± 3.2 for III on LNCaP 
cells. Addnl., phosphoric acid monododecyl ester (IV) was prepared and 
screened in Xenopus oocytes (which produce the PSP24 receptor) and in 



recombinant RH7777 cells producing Edg-2, Edg-4, and 

Edg-7 receptors. In Xenopus IV inhibited LPA-induced chloride currents 
with an IC50 value of about 8.1 nM. In Edg-2 and 

Edg-4 -expressing RH7777 cells IV significantly inhibited the Ca2+ 
responses while in Edg-7 -expressing cells this compound increased the Ca2+ 
responses . 
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Several different mol. species of phosphatidic acid (PA) bind to a 
G-protein coupled receptor (GPCR) to induce activation of the p42/p44 
mitogen-activated protein kinase (p42/p44 MAPK) pathway in HEK 293 cells. 
PA is active at low nanomolar concns. and the response is sensitive to 
pertussis toxin (which uncouples GPCRs from Gi/o) . The de-acylated 
product of PA, lysophosphatidic acid (LPA) , which binds to members of the 
endothelial differentiation gene (EDG) family of receptors also stimulated 
p42/p44 MAPK in a pertussis toxin sensitive manner, but with an .apprx. 
100-1000 fold lower potency compared with the different mol. species of 
PA. RT-PCR using gene-specific primers showed that HEK 293 cells express 
EDG2 and PSP24, the latter being a lipid binding GPCR out with the 
EDG cluster. We conclude that PA is a novel high potency GPCR agonist. 
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AB Lysophosphatidic acid (LPA) , a major member of the bioactive 

lysophospholipids in serum, possesses diverse physiol . activities 
including cell proliferation. Recently, three endothelial differentiation 
gene (EDG) family receptors, including EDG-2 (LPA1) , EDG -4 (LPA2) , and 
EDG-7 (LPA3) , have been identified as LPA receptors. The role of LPA and 
their receptors in mesangial cell physiol. is not clearly understood. 
This study examined the expression profile of EDG 
receptors as a function of cell d. and the participation of 



EDG receptors in human mesangial cell proliferation by 
LPA. We showed that mesangial cells express all three EDG family LPA 
receptors in a cell d. -dependent manner. EDG- 7 maximally expressed at 
sparse cell d. and minimally expressed in dense cell population. The 
EDG -2 expression pattern was opposite to the EDG- 7 . No changes 
in EDG -4 expression as a function of cell d. were noted. DNA 
synthetic rate was greater in sparse cell d. compared with dense cell 
population and followed a similar pattern with EDG -7 expression. 
Comparative studies in sparse and dense cell d. indicated that EDG- 7 was 
pos. associated, whereas EDG -2 was neg. associated with cell proliferation 

rate. 

LPA induced mesangial cell proliferation by 1,5- to 3.5-fold. 
Dioctanoylglycerol pyrophosphate, an antagonist for EDG- 7 , almost 
completely inhibited mesangial cell proliferation induced by LPA. We 
suggest that EDG -7 regulates LPA-mediated mesangial cell proliferation. 
Addnl., these data suggest that EDG- 7 and EDG -2 LPA receptors play a 
diverse role as proliferative and antiproliferative, resp., in mesangial 
cells. Regulation of EDG family receptors may be importantly linked to 
mesangial cell-prolif erative processes. 
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AB RGS proteins finely tune heterotrimeric G-protein signaling. Implying the 
need for such fine-tuning in the developing vascular system, in situ 
hybridization revealed a striking and extensive expression 
pattern of Rgs5 in the arterial walls of E12.5-E17.5 mouse embryos. The 
distribution and location of the Rgs5-pos. cells typified that of 
pericytes and strikingly overlapped the known expression pattern 
of platelet-derived growth factor receptor (PDGFR)-p. Both E14 . 5 
PDGFR-p- and platelet-derived growth factor (PDGF) -B-def icient mice 
exhibited markedly reduced levels of Rgs5 in their vascular plexa and 
small arteries. This likely reflects the loss of pericytes in the mutant 
mice. RGS 5 acts as a potent GTPase activating protein for Gipt .and 
Gqa and it attenuated angiotensin II-, endothelin-1- , 
sphingosine-l-phosphate- , and PDGF-induced ERK-2 phosphorylation. 
Together these results indicate that RGS 5 exerts control over PDGFR-p 
and GPCR-mediated signaling pathways active during fetal vascular 
maturation. 
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AB Recently, a family of G-protein-coupled receptors named endothelial 
differentiation gene (Edg) receptor family has been 

identified, which are specifically activated by the two serum lipids, 
sphingosine-l-phosphate and lysophosphatidic acid. Sphingosine-l- 
phosphate can also act intracellularly to release Ca(2+) from 
intracellular stores. Since in several cell types, G-protein-coupled 
lysophosphatidic acid or sphingosine-l-phosphate receptors mobilize Ca(2+) 
in the absence of a measurable phospholipase C stimulation, it was 
analysed here whether intracellular sphingosine-l-phosphate production was 
the signalling mechanism used by extracellular sphingosine-l-phosphate for 
mobilization of stored Ca(2+). Sphingosine-l-phosphate and the low 
affinity sphingosine-l-phosphate receptor agonist, 

sphingosylphosphorylcholine, induced a rapid, transient and nearly 
complete pertussis toxin-sensitive Ca(2+) mobilization in human embryonic 
kidney (HEK-293) cells. The G-protein-coupled 

sphingosine-l-phosphate receptors, Edg-1, Edg-3 and Edg-5, were found to 
be endogenously expressed in these cells. Most interestingly, 
sphingosine-l-phosphate and sphingosylphosphorylcholine did not induce a 
measurable production of inositol-1, 4 , 5-trisphosphate or accumulation of 
inositol phosphates. Instead, sphingosine-l-phosphate and 
sphingosylphosphorylcholine induced a rapid and transient increase in 
production of intracellular sphingosine-l-phosphate with a maximum of 
about 1.4 -fold at 30 s. Stimulation of sphingosine-l-phosphate formation 
by sphingosine-l-phosphate and sphingosylphosphorylcholine was fully 
blocked by pertussis toxin, indicating that extracellular 



sphingosine-l-phosphate via endogenously expressed G(i) -coupled receptors 
induces a stimulation of intracellular sphingosine-l-phosphate production. 
As sphingos ine - 1 -phosphate - and sphingosylphosphory lchol ine - induced 
increases in intracellular Ca(2+) were blunted by sphingosine kinase 
inhibitors, this sphingosine-l-phosphate production appears to mediate 
Ca(2+) signalling by extracellular sphingosine-l-phosphate and 
sphingosylphosphorylcholine in HEK-293 cells. . COPYRGT . 2001 Elsevier 
Science B.V. 
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